argued that the three-day trial is not adequate and that inore prolonged hormone administration would iron out these differences, but in the seven cases given more prolonged courses the degree of responsiveness did not seem to alter greatly, though there was a tendency for the more responsive patients to become somewhat less so.
A number of practical points arise from these observations. Thus the individual patient's responsiveness to cortisone and A.C.T.H. should be considered before embarking upon any programme of treatment with these hormones. and we suggest that the single-dose test may give a useful indication of this, though the three-day test would be more reliable. Furthermore, it seems unwise to state'that a given syndrome in a given patient is unaffected by cortisone or A.C.T.H. unless enough hormone has been administered to produce signs of hypercorticism: a procedure not without danger. It is also clearly essential to assess the individual patient's responsiveness with cortisone or A.C.T.H. of known potency before attempting to assess the presence of similar activity in other substances or preparations by administering them to patients.
One of the most interesting findings in our series was the withdrawal deterioration which was sometimes observed in cases in which the administered hormone had no apparent effect, as in Cases 7, 9, and 10. According to Sayers (1950) , tissue requirements of corticosteroids are greatly increased during stress, and the pituitary-adrenocortical system responds to these increased requirements by increased production of steroids, so maintaining a state of eucorticism;
and no convincing evidence has as yet been produced to show that this mechanism is not working normally in rheumatoid disease. Although the response to cortisone or A.C.T.H. must be determined by many factors, such as the rates of absorption and destruction of the administered hormones, the degree of tissue responsiveness, tissue requirements, and so on, we suggest that the differing response of individual patients to administered cortisone and A.C.T.H. may be partly a reflection of the level of endogenous production. If the administered dose of hormone greatly exceeds endogenous production it causes some degree of hypercorticism, with eosinopenia and suppression of the inflammatory reaction, resulting in a clinical response; but if the administered dose is less than the amount produced endogenously the pituitary-adrenocortical system merely adjusts itself to a lower level of production and the net result is no change, though there may be a temporary withdrawal deterioration while endogenous production is getting under way again. Investigation of this hypothesis must, however, await accurate methods of assessing corticosteroid production in conditions of disease in which "utilization" is presumably high.
Although Hench and his colleagues (Ward et al., 1951) and other workers (Boland and Headley, 1951 ; Copeman et al., 1952) claim satisfactory results with prolonged cortisone therapy in selected cases of rheumatoid arthritis, other workers (Freyberg et al., 1951) are less enthusiastic, and from Duthie's (1952) Four patients responded fully to both hormones, four gave no response with either hormone, four responded fully to cortisone but only partially or not at all to A.C.T.H., while one responded fully to A.C.T.H. and only partially to cortisone. The remainder gave only partial responses to either or both hormones.
The practical and theoretical implications of these findings are discussed, and it is suggested that the degree of response to a standard dose may to some extent be a reflection of the level of endogenous production. In a previous paper (Yoffey et al., 1951) Seven normal guinea-pigs, after having a blood count taken from an ear vein, were killed and the bone marrow examined. In nine other guinea-pigs a blood count was taken and the animals were given daily injections of A.C.T.H. for seven days, after which another blood count was made, the animals were killed, and the bone marrow was removed for examination.
Both absolute and differential blood counts were made, using Wright's stain and water at pH 6. Eosinophil counts were performed by a modification of Randolph's method. the diluent being a mixture of equal parts of propylene glycol and 0.05% phloxine in water. Reticulocytes were counted by the brilliant-cresyl-blue method-I % in absolute alcohol allowed to dry on the slide. As a rule the entire examination of the blood required four to five drops, and sometimes a little more than this may have escaped; but in experiments 19, 20, and 22 care was taken not to withdraw more than three small drops.
For the marrow counts we employed the quantitative technique previously described (Yoffey et al., 1951) . The animals were killed by exsanguination under ether anaesthesia. A humerus was then removed and cleaned, the ends were sawn off, and marrow was ejected by a rubber tube and blower into a small corked glass tube containing human plasma. The weight of both the tube and the plasma being known, the weight of the bone marrow could be ascertained. The dilution could be calculated by using a correction factor previously determined from measurements of the specific gravity of 12 samples of bone marrow and plasma. The marrow was shaken for three minutes in a mechanical shaker at 400 times a minute, and usually an even suspension of cells could be obtained, from which counts could be made and smears prepared in the usual manner. If the suspension showed many cell clumps the experiment was discarded. Besides the total content of nucleated cells, red blood cells in the marrow suspension were counted as well as the reticulocytes, again using in the case of the latter the same brilliant cresyl-blue technique. Eosinophils in bone marrow were counted by the method already described for blood. Marrow smears were stained by Wright's stain diluted with water at pH 6. In the differential count 400 cells were counted.
Three different preparations of A.C.T.H. were used. In experiments 5, 7, and 8 we used A.C.T.H., kindly supplied by Dr 252, 700) , and this again is not significant. The drop in the percentage is evidently produced by the increase in the total nucleated cell count, while the absolute number of lymphocytes has remained more or less the same. The identification of the small lymphocyte has presented the same problems as previously discussed (Yoffey et al., 1951) . In the present experiments with A.C.T.H. there appeared at times to be an increased number of lymphocytes with varying degrees of leptochromasia, which could be interpreted as transitional forms between small lymphocytes and micromyeloblasts.
3. Damaged Cells.-These show a drop from 24% to 17.11%, which, though not big enough to reach the conventional significance level, has a fairly small probability of being due to pure chance (somewhat less than 10%).
4. Eryth,roid Cells.-In the case of the erythroid cells there is a significant rise in the experimental series both in percentage (15.89 to 24.1) and in absolute numbers (198,400 to 408, 450 Subject to limitations of this kind, the results suggest the possibility that A.C.T.H. may act as a stimulus to the bone marrow as a whole, but more especially to the erythroid series. It has already been noted that, associated with the increased erythropoietic activity of the bone marrow during the experimental period, the blood reticulocytes also showed a definite increase. Taken in conjunction, the marrow and blood findings would suggest.that if the A.C.T.H. administration were continued for a sufficient length of time an actual polycythaemia could conceivably develop. A change of this kind has in fact been described in the mouse (White and Dougherty, 1945) after comparatively enormous doses of A.C.T.H., though not in rats . Presumably also, in cases of Cushing's syndrome , it is the excessive production of endogenous A.C.T.H. which is responsible for the not infrequent development of polycythaemia. On the other hand, if endogenous A.C.T.H. is secreted in diminishing amounts, erythropoiesis is correspondingly depressed. Hence the varying degrees of anaemia which are associated with hypopituitarism (Summers and Sheehan, 1951 that A.C.T.H. may give rise to neutrophilia in rats even in the absence of the suprarenals. Similarly, Ralli (1950) noted that A.C.T.H. had a lymphocytopenic effect in adrenalectomized rats, the effect being conditioned by the pantothenate content of the diet. The possibility of a direct effect of A.C.T.H. on target organs raises a number of questions. There is, for instance, the likelihood of occasional contamination with growth hormone; in the present work control experiments with growth hormone were not performed. Lowenstein et al. (1951) have reported that A.C.T.H. may constitute an appreciable erythropoietic stimulus in pernicious anaemia, and in one case they noted in the bone marrow a marked diminution of megaloblasts with a corresponding increase in normoblasts. Whether in these cases A.C.T.H. introduces a direct erythropoietic factor or acts more indirectly through its metabolic effects it is difficult to say. The complex series of changes which A.C.T.H. initiates introduces a large number of factors, any one of which, alone or in combination with others, may be responsible for some of the observed results. In the present instance it does not seem likely that there should be two completely different sources of anti-pernicious-anaemia factor, or two completely different anti-pernicious-anaemia factors with the same effect. A more plausible hypothesis would be that the liver upheavals associated with repeated administration of A.C.T.H. might somehow facilitate the liberation of an anti-perniciousanaemia factor which would otherwise be too firmly bound in the liver.
It has of course been realized for a number of years that an increase in reticulocytes does not necessarily imply a steady and progressive increase in erythropoiesis. Minot and Castle (1935) showed that arsenic and protein derivatives could bring about a somewhat irregular reticulocytosis without effective increase in red-cell formation. The question of a non-specific reticulocytosis is a difficult one, and has recently been discussed by Plum (1949) (see also Wintrobe et al., 1951) . In the present work no attempt has been made to grade the reticulocytes in order of maturity, nor have we endeavoured to correlate changes in the reticulocytes with any alteration in the " ripening index " (Plum, 1949) . Had the reticulocytes alone been found to be increased in the present experiments the change might well have been attributed to the non-specific action of a protein or other substance, with the further possibility that even here one might be dealing with a non-specific stress response involving the pituitary and suprarenal cortex. The marked increase in all the erythroid cells, and also the increased cellularity of the marrow as a whole, suggest something more than simply the disturbance of the final stages of red-cell maturation. The differential count of the erythroid cells in the marrow showed also not only the reticulocyte increase already mentioned, but a clear increase in proerythroblasts and polychromatic erythroblasts; the evidence therefore suggests an erythropoietic impetus all along the line (see also Irons et al., 1951) .
Little further light has been thrown in these experiments on the response of lymphocytes-and lymphoid tissue-to A.C.T.H. As compared with the previous series of experiments (Yoffey et al., 1951) , it should perhaps be noted that in the normal animals the lymphocyte content of the marrow was considerably higher. This difference we are unable to explain, but, whatever the reason, a high marrow lymphocyte count at the outset should have facilitated the detection of any subsequent lymphocytolytic action of A.C.T.H. In fact, there was a slight increase in the absolute numnbers of the marrow lymphocytes, though a fall in their percentage, in neither case significant. Again, as in the earlier experiments, there was not only no increase in the number of damaged cells after prolonged administration of A.C.T.H., but an actual diminution. Neither of these findings appears to support the concept of increased lymphocyte breakdown.
Summary
In nine normal healthy guinea-pigs, which were given intraperitoneal injections of A.C.T.H. once a day for seven days, the marrow as a whole appeared to show increased cellularity, while there was also an increase in the number of myelpid and erythroid cells. There were no significant changes in the marrow lymphocytes.
It seems possible that A.C.T.H., either directly or indirectly, may stimulate the formation of new cells in the bone marrow.
